Biosynthesis of calcitonin gene-related peptide and calcitonin by a human medullary thyroid carcinoma cell line.
cDNA analyses predict that the human calcitonin gene encodes the two precursor proteins of calcitonin and calcitonin gene-related peptide (CGRP). The mRNAs for the putative precursors of these peptides are derived from alternative processing of the primary transcript of this gene. The 75 amino-terminal residues of each preprohormone are predicted to be identical. We have developed the TT human medullary thyroid carcinoma cell line as a model to study human calcitonin gene expression. Mature calcitonin and CGRP are major secretory products of this cell line. Extracts of TT cells radiolabeled with amino acids for 1 h contained only one peak of either immunoprecipitable calcitonin or CGRP on reverse-phase high-pressure liquid chromatography. Each of these species had an Mr = 12,800 as estimated by gel filtration chromatography. The results of partial amino-terminal microsequencing of these two precursors were identical. Residues 2, 11, and 14 of each precursor were proline, and residues 7, 17, 24, 25, 26, and 29 were leucine. The unique alignment of the positions of these amino acids with the cDNA-predicted sequence for the common region of preprocalcitonin and preproCGRP suggests that the site of signal sequence cleavage occurs after residue 25 of both preprophormones. These studies represent the first identification of procalcitonin (116 amino acids) from a human cell line and of proCGRP (103 amino acids) from any tissue.